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1989^ffe) ^-t*lfcfe#y^^^!;/H»^^ (PMM 
A) ^©^flgfC^ffcLfc^ (Appl. Phys. Lett. , 61 

2793H, 1992^) , 7xtyhnyyff# (4»n 
T 5 -331459-JI-&3R) N 2-t-^;W9, 10-N, N' - *J*sT 
/T-sYy*/ >*M$.-y (Phys. Stat. Sol. (a), 14 
2 #, 489 M, 1994¥) , nS7»ft# B lI^k-> y = 

S^ttSS 6 ©BIJ¥(4, SKf, 5 ~200nm , »*L-<(4 
10-100 nm-efcSo 

[0 13 3] Sblz:, Itgt^SI* (05*541/06© 
«5t-ef45B3tfl 5,07 -ewm-mtm & ) ©#B(CLi 
F , Lifg&Dlgmm (0.1 -5nm ) £#A-f5 r t (C4 

LV^ (Appl. Phys. Lett., 70 152 H, 1997^ ; IE 
EE Trans. Electron. Devices , 44#, 1245H, 1997 

[0 13 4] 05tS4^©«dt, ir*zt>%. Sffi± 

\mmi. %%m 5, etl^ass, iie2©jiii^ii 

»^^iS(t5dttWtg-t:-fe5 0 0 6^1/0 7 

}4jt©]iI(c:aii-5 r fc fcWfgTfe 

5„ 



[0135] *mm*tt* 0*WiI#B2 0 0 0-6 0 
04 5 2*£3fl 6 BMM) *5.fclWMS2 0 0 0 

- 1 5 8 0 7 2 pfifcl 2^5^ 2 9 0 tBlP) }Cg-3V> 

5c 

[0136] 

PS!), WT©HJfi«iJ©1S«ttBB^**L5 fc©Tttftv\, 
HiStfiJ 1 

*- 1 ©a^flHMMfc (3 3) , ioiy«-2 0Mi 
Mi (15 6) ^ffi^oKitfljfc&Tfci^ao 

[0137] n ^rc^vM U—V 

1.9g s 4-(N,N-t*^ (Hf/l'7i=/l'))75;7i = 

X^NIttffl k LT2, 2' -7 V* tf* (2-^ ^/V:/^ n = h y 
A064ng«riD*., *#T, 107t:T*7Bf Wm-g-£ii:;fc 0 R 
J8*T«, **/-/H50ml*KEJ£i8*&«CfcHU W 

*, #*©^^y-^*(-^ta, «»u i. 

8 g te*tt43%-e*>ofc. 
[0 13 8] 

[{kill 

frgf 
6 




[0139] Z(D7$V -T-©#!py$$H*43900Tfr 9 
M*¥*D^*{432000T-fco^ 0 1H-NMR1CJ; 15 v 
m^tbm: n=l : 1 TfoS £ t SrflBBLfc. 1H-N 
MR^ WUfcH 8 l^f. •fe^3-*^-ttSaDSC-20 

m £ v ^mmftmm Ltzt^ 5T g «9i o c t nv 

Lfc 0 
ttRftl 1 

y>*#^Tofc^7^ste±}-, mmm 1 ic-c^ax 

7nn*/U 
20 [mg/ml] 
* t°"t-Ifi]ifeic 1000 [rpm ] 

x t°-j-@$gu#W 30 MM 



170nm©g»©#— fcJfgfciSJiSjtfS $ tl7c 0 * ©SMIIWff 

©^wb*x^>^&»w-§5 (») m^mmm, 

^fimmW. (AC-l) £ffl^TSJ5£Lfci 5.25 
eVcDft^Lfc afitoKifc;*^ h/^&jfcJ&fc, £ 
(T>Wjil-<r>%^^ s y K^f> y7°l43. l9eVtc^tz<DX\ 

[0 14 0] fcfc, P18tMLfc*7^SSlt, * 

TBPAH (MJ^ (4-^"p^7^=.;W) T/W5=<7.A^ 

J*4fc) SrTE*#T?^ f > = - h Lfc : 
? n n fr/lsA. 
107mg 

TBPAH 7. 4mg 

11 [mg/ml] 
X t°^|Uteic 2000 [rpm ] 

xt°i-®mmm 30 [#] 

±1B©X t°>-3— H-<£ >9 Kff40nmroi$)— ft, TBPAH & 

isiilto 

[0141] **J V ±fc«*g&ttfc£#»TBPAHK:o^ 
Ttt, SErcSffittl. 06eV (vs SCE) $R£ $ faX V ^5 © 
T\ tt5.36eVfcfc 5. lot, ±IES«7 

HeVT*fe5„ 
KRM 2 

V5 10^tfl« ^ISL, TIE 

&#-C\ #7^IftJ:l"^-Hfc: 

^ d n jJn/WA 
^SSWi*^ 49. 4mg 
?-^y>-510 4. 4rag 
mfifflkg. 13 [mg/ml] 

X t°-7-|I]i|£i$: 500 [rpm ] 
* lf-*-HHE«#W 60 [#] 

±!B©X tri/a- h IC ± <0 , ^-7 y V510^r8. 2M*%-g- 
ti\ *E)?200nM©*&-4«it*»J**ixfc. ^©«!1W 
**«r, *^i»*3tSfi (*^*W» (ft) Mux- l o 
0 0SM) ^fflV^T, ^-fe/VyV/SrJtMi; L, 7* 
h?^ ^ Sr^ LT)g*366nm©7t^3J/cm 2 fiBit Lfc^, 
^ n u^/UA§r20fi*%-^tr2-/D/V - A^ftttt? 1 ^> 
mftbfCo ffJhrtt LT2-/n/^/-/WSrJl^T/<^- 

[0 14 2] r©mt365nm©^^7V7'^MMLfc 
7* t^^y V510© 

^%z.ktmm&titc. 



mmm 2 

i-i»i«¥f (5) ts*THt-2<DX&mm 
it (156) -&mm& : j-<DmkM&skT\z.T&'<Zo 
[0143] 2-v- v-t^e-^ a *i/x->?-/v^ ??yu—y 

0.4g, 4-(N,N-fx (4-^f-;V7i=;V))7?y^f 1/ 
M). 5 g ^i2mico^ F/ny|;j|iJ>L, fi-S-BMftSli b 
T2, 2' -T V* If* (2-y o = b y /u) 31mg?r*P 



aw. 

[0 14 4] 
[ft 1 2 ] 




[0 14 5] £©JKy-v-©»¥i&#^4tt420()-efc!J 
*i47200T?foo/Co lH-NMRti t) , 
ffifiJcJtm : n =2. 3 : 1 "CfcS ^ t SrflBBLfc. 1H-N 
MR*-^ WuSrl2 9te5rf. ir-i'=3-fl;^±^DSC-20 
J: 5 S*Jt*&#*f SI* Lfc i £ 5Tgtt98°C £ j*V Nfcfc* 

KRAI 3 

a^t-gfW, ttiftS*-?*;*, ^iyuv/i 

y*y»^^Tofc^^7^«S±(-^ftW2tT# fetb 

mmms. 10 [n g / m i] 

* t^EHE* 2000 [rpm ] 

* t°-7-0^Bf DQ 30 [fH 

i©3»IBW|B|-«r, *^iB83tS« (>7->^» 
41 («0 lux- 1 0 0 0 SM) «r/flvvr, df-fey ^7 
I'T'&ftaStU 7;* b^xy£^LTfcft366nmC9?t 
*4J/cm 2 fiS,M Lfclft, * o o jJnA'A §r20»»%#tf2--7° 
n y 1 Lfc. flt±* t LT2-7°n 

y -/v&ffl - vffM Lfc D r oRttM? > 

[0 14 6] Wg>#!l4 

mmm 2 k:t# bJifcK^F 1 9 m g t , *H&«4ft 

•□#/"C?fo5TBPAH (MJ* (4-7*Bt7x=/l') 7 A- 
Ssi^A'sWBBTyf^-H 2mg£l, 2 
-^ppi^y4mll:»»Lfta, 0. 2 J umff)P 

nit. TO##^7^1fi±tl 5 0 0 r pm 

Wfya-fU *Hft$**-?ll$roe*Lfc. 



ftffiKOlWtt 4 0 n mffe o fc. £ ©ifcfltff 8 0 n 
m©*K«IMIfLTttI«r»j*U Wftfcft/fcLfc. 
[0 14 7] #bftfcW!|sH£o€\ 
fc. »*SrH 1 0 t^-f-. «3tttadW»SrfflV^»|«§ 

titcmmBcommmits. 5 x 1 o~V • cm"\ o 

* 9 Jfiffisptf: 1 . 2X 1 0 6 Q • cmf&ofc. 

[0148] ^7^S«±iMy-y7A • *x&ft4& 

(I TO) &BH&«£g£r 120run±tabfctCD (v^x 
nmtt©* h7^7°t/^-=^^LT^I2^^L 

*fSWiSS^Sr£AT©^T?±BE I TOStlll^ t*V 
=-hLT, £fiT?90#|fflg $8*1-3 9, 60 

nm©ltWO*&— ftltll*»j*S^*:. 
[0 14 9] 

WM; # O D /fc/UA 

20 [mg/ml] 

* tf-^EHEft 1000 [rpm ] 

* tr-Mate*in 30 dew 

[0150] lEJLftAil 3 Sr»J«Lfc36KftJt3fi 
7°(CJ; l9frofc^ g«rt©E^S^2xlO _6 Torr (#&2. 



7x10 Pa) etTfcfcSSTfttfcS* h y y^tfifc* 




[0 15 2] co^ajtSrfrofc. ^oNfOTyi'?^^© 
8 - t Kn df i/^y y CD 5 o 304-324 

TWt&HT-ffilJtP U ^*B#W^S(42. SxlO^Torr (ft 
3. lxl0~Pa) , 3!S#j££ttO. 1~0. 7nm / /#T\ 
fc|§7fejiWBlff|475nmTfcofc 0 ±iE©3§7fcS 5 £JC£ 

[0 15 3] mT\ ^i5iTroIf^Tofci^ 

SIfffl©-7^^i LT 2mnnH©.x YyArf-^y^ K— 

ttffi i: R«t LTggl*l<D^S^2xl0" e Torr (ft2. 7x 
lo"Pa) &Ttefc**-?S=*tl/fc. mm7tL 
X, H & 2 jc |H BftMT jfeKl J: 

oT®&¥44nnii: &5 <fc 5 (-IS* Lfc 0 &*f4^ y y'T'y 

hSrJB^T, JC3gglxl<Morr (*bl. 3xl0~Pa) , 
*»I*IB3^20»-Cffofc. -rnv/^ii© 

W-y-Jtttio : i. 5 iift. gE©5t££ ' 

40nm©)K*T*^^'>l>A • ffi-g-£l]f ©±l^Ji LTPI 
lO^Torr (ft 2. Oxlo"*Pa) , S#P#^{3 1 #20#T-feo 

[0 15 4] y±0Q«(c:LT, 2mmx2mm X<D$£% 



Al (C 9 H 6 NO) 3 
[0151] 
[ftl 3] 



(E-T) 



i 

/^ofcrt 3 1 mat ufco 

t, 3§ftff^f±250mA /cm 2 ©*flE*flfTf©ffi, 3§7t$) 
100cd/ ra 2 -CW«L W*/««EfiWS-*«fH6S# 
»BEi4 100cd/m 2 -e©i[Sr«-**i-. 

[0155] mm* 

3 sc*i- 0 

##«2 

KLffiAg 3 fc, 2 T*# fc*i.fc*»93i*#?-fcJS 

©3§7fe#tt£iS- 3 ic^-fo 

[0156] £-3 (C*3^53I»J 3 1 , jSX 

[0 15 7] 
[*5 3] 





[cd/rn 2 ] 


Dm/WJ 
©lOOtd/m 2 


Ocd/Aj 




1942 


0.83 . 


.2.83 


jours mm) - 


1821 


0.8.6 


.2.95. 


2 ($gfSf5) 


5091 


1.39 . 


353 




5765 


1.34- . 


- 3.36 



[0158] mmn 5 

m e Ks-rwjssr^ri-s^ramiHfijtsif^sretTo** 

(I TO) SPJ!^*)1I^ 120nmitaLfct<7? (S?trf 



[0 15 9] /<?-yW$.Vtc I TOfflgS\ Tir h is 
T±|B I TOSSllW bT^a- h L"C, 120 o CT?60^ 

IH8fl&-t-5 r. fc X <9 , 60nmroBSff©*&-/£l*BSas^ 

[0 16 0] 



TBPAH 



107rag 
7. 4mg 

11 [mg/ml] 
2000 [rpra ] 




*t°i-®mmm 30 »] 

(WW«2i:IHICt>©) £J^T5 j/cmt'Dfel- 
fTV\ LTjETL&AS 3 £ff2j$ Lfc 0 

[0161] &fc v IE7L&AS 3 »&L7>S«£JE£ 

^"KliOfTofclfe, 3£*rt<0jlE££;&*2Xlo"Torr (ifc) 
2. 7X 10"Pa) mTiC7fe5*T«*» h 7 

ti/t-fe 75'^ 5of£fcAft7c4, 4' - If 7> [N- 

-N- 71=^7 5/] tr:7*=A' (H-l) 
[0 16 2] 

Hti 4] 



(H-l) 



[0 16 3] SrJnSftUT^JtSrffofc. «#©Jf2gg 
fit 2.8Xlo"Torr (ffi 3.7X10~Pa) T% J»J¥20nmWJI 
3rIE?L£A/I 3 <D±fc«S LTJ£?L^Ji 4 SrJfejfcS* 

fco , 5 mmmmm 3 t ia«fcffai l 

fc 0 £Lh©«fcLT, 2mmX 2mmWf-^Xw|§7tffi^g|S 



[0 16 4] 
1*54] 





[cc}/m 2 ] 
@250nnA/cm 2 


[Im/W] 
©lOOcd/rn 2 




2756 


0.96 



[0 16 5] 

^xmi&z tifcm ft. wifco taat 

[0 16 6] 4fcfiS*tta;^t lt, a^w&uMfc 
(II) *5j:tf (in) ^trW^Srttffli-5ri:tJ: 

ttu 7 * b y y ^7 7 -r iSfc J: 9 - v ^ lt 

lot, #3B W fc J: 5 *r«l« JWSJte*^ fi 7 7 y h 
/v-fV^yW (iiiiOA3>t^-?«^i»it 



li, «B B B xV^7°i^-f^fi+ilS©^y^ 
7^ hftiO > 3S5*K, a«MT^©«ffl*f#*.b^ # 
fc, i«»«tt*K*S*bS*«ffl**3rf-i:L-CH:, * 
©ft Wftfffltfit fi A * V n t> Offe 5. 
[HffiroffiWi^] 

[Hi] *«WO*»«JHS*3lW-K:*»t5 % 3te¥#«i 

[0 2] m, *fc^JSi-5B*)S*fc*5(t57t^ 
#te£^1-0„ 

[H3] ^M^nas, ^mm^m%m^n 

im 4 ] yf >*s*r A* t m^-m^ ©BB«Sr* 

[0 5] **WO«««JHS**^©-WSr*bfc«K: 
»rffi0„ 

[0 6] *38W©*»WH8*3frT-<09J©ffilSr*Lfc« 

5fclffffi0 o 

[0 7 ] *|gPJ©^a«#l§7fe*^ ©J3iJ©«Sr* Lfcm 




[H6] 



[07] 



m3] 



[14] 




[mi o] 




(51) int. ci. 7 mm%- 

H 0 5 B 33/12 
33/14 

W^J 1 1 m^mW^EII^ ffl WTlOOOSft 



F I (##) 
H0 5B 33/12 B 
33/14 B 

F?-A(##) 3K007 AB02 AB03 AB04 AB18 BA06 
CA01 CB01 DA01 DB03 EBOO 
FAOl 

4J002 AA071 BC101 BE041 BF011 
BG031 BG071 EN136 FD206 
GP03 

4J100 AB07P AB07Q AG08P AG15P 
AL08P AL08Q BA04Q BA12P 
BA15P BA46Q BC43P BC43Q 
BC44Q CA04 JA37 JA38 



